Background: Heart disease is the number one cause of death globally. This disease is initiation affected by autonomic dysfunction which will cause disruption of the sympathetic-parasympathetic system. Heart Rate Recovery (HRR) is used to determine autonomic dysfunction. Objective: To determine the relationship of risk factors and cardiovascular treatment to HRR values of 1 minute and 2 minutes. Methods: Cross sectional study to measure HRR 1 and 2 minute undergoing exercise treadmill test for the screening of coronary heart disease in Saiful Anwar hospital in May 2016 until September 2017. Univariate analysis was performed to determine the frequency and proportion of HRR values classified into normal groups (HRR 1 minute > 12x / minute or HRR 2 minutes > 22x / minute) and abnormal groups (HRR 2 minutes ≤ 12x / minute or HRR 2 minutes ≤ 22x / minute).We also performed bivariate analysis using comparative test (Generalized Linear Model) and correlation test (Pearson, Spearman and Eta) and multivariate linear regression analysis. Results: This study found that age, hypertension and beta blocker were significantly associated with HRR abnormalities (p<0.05). HRR 1 and HRR 2 were significantly associated with diabetes mellitus (DM) (p=0.004 and p=0.039) and beta blocker (p=0.042 and p=0.039). Then looking at the relationship of multivariate correlations found a significant correlation between age (β=-0.133, p=0.000) and DM (β=-2.617, p=0.032) at 1 minute HRR and significant correlation with age (β=-0.165, p=0.004) and beta blockers (β=-2,947, p=0.017). Conclusion : increasing of age, diabetes mellitus and beta blockers correlate with decreasing of HRR. The most influential risk factors for HRR values of 1 minute were increasing age and DM, while for HRR values of 2 minutes were increasing age and beta blockers.
INTRODUCTION
Heart diseases are the number one cause of death globally. An estimated 17.7 million people die from heart disease in 2015. This figure represents 31% of all global deaths. 1 Autonomic dysfunction in patients with coronary artery disease (CAD) is associated not only with abnormal heart function and structure, but also dependent other cardiovascular risk factors. 2 The condition of autonomic dysfunction is caused by an increase in inflammation which contributes to the process of atherosclerosis. 3 Myocardial electrical and contractile activity strongly was influenced by the autonomic nervous system through the balance of sympathetic-parasympathetic nervous system.
Heart Rate Recovery (HRR) is a combination of sympathetic withdrawal and parasympathetic reactivation. 4 HRR after exercise is emerging as a new and important prognostic index. 5, 6 And an earlier study showed that a blunted HRR, which is defined as a decrease in heart rate (HR) of less than 12 beats/min from peak exercise to 1 min into recovery and less than 22 beats/minute from peak exercise. 7 Several studies explain the relationship between autonomic activity that can be measured through HRR and plasma levels of inflammatory markers. 8 The relationship between autonomic dysfunction and risk factors for cardiovascular disease. The facts above made us to find out the relationship between risk factors and treatment with HRR values in patients who underwent exercise treadmill test at Dr. Saiful Anwar General Hospital Malang, Indonesia. The sampling technique uses a consecutive sampling method, which is that all subjects who come and hospitalized and meet the criteria as research subjects are included as research subjects until the required number of subjects is fulfilled. The sample in this study amounted to 338 people.
METHODS
The inclusion criteria for this study were all patients who performed cardiac training with CAD screening goals aged 18- 
RESULT
The characteristics of the factors that influence HRR values are presented in Table 1 , including age, sex, BMI, hypertension, smoking, diabetes mellitus (DM), beta blocker, calcium channel blocker (CCB), and positive ischemic response. Table 1 shows the mean age in the normal group 49 years HRR and 52 years in abnormal HRR. Male gender was more in the normal HRR group (64.7%). Female sex was more prevalent in the abnormal HRR group (46.1%). The most risk factors in the combined two groups were hypertension (40.2%), smoking (28.4%), DM (9.4%), and BMI with a mean value of 27 kg / m2. Hypertension (46.8%), DM (12.3%) and beta blocker (15.1%), as well as non-dihydropyrydine CCB (8%) more in the abnormal HRR group. Smoking (16.6%) and Dihidropyrydine CCB (1.8%) were more common in the normal HRR group. Exercise treadmil test results showed a greater positive ischemic response in normal HRR of (11.2%). Table 1 shows the variables of age, hypertension and beta blocker have a significant relationship with HRR abnormalities. Table 2 shows that HRR values 1 and 2 are significantly associated with DM and beta blockers. Table 3 shows that age has a weak and negative relationship to HRR 1 and HRR 2, the older the patient will be reduced the HRR 1 and HRR 2. Gender has a weak positive relationship with HRR 1, man can increase HRR 1. DM, beta blocker, and Dihydropyrydine CCB have a weak positive relationship with HRR 1 and HRR 2, meaning these variables will increase HRR1 and HRR 2 value. Table 4 shows the relationship between age and DM affecting HRR1. Linear regression results are obtained as follows: Estimated HRR = 21.592 -0.133 age -2.617 DM. The magnitude of the contribution of the two variables in predicting HRR1 is 5.4% Table 5 shows age and beta blockers affecting HRR 2 minutes. From the linear regression results, the following models are obtained: Estimated HRR = 37.989 -0.165 age-2.947 beta blocker. The magnitude of the contribution of the two variables in predicting HRR2 is 4.2%.
DISCUSSION
An abnormal HRR values were higher at average age than normal HRR according to studies that reported a higher mean age of abnormal HRR caused by a gradual decrease in autonomic control of the pulse in the aging process. 9, 10 Male gender was higher in the normal HRR group, but in males the distribution of HRR abnormalities (53.9%) was more than HRR in females (46.1%). This shows the difference in the sample population. Other studies showed male gender at HRR abnormalities (74%) more More hypertension in the abnormal HRR group was in accordance with studies that reported hypertension was more common in the abnormal group. 11 More smoking in the normal HRR group. This result contrasts with studies reported more smoking in the abnormal HRR group. 9 This difference can be caused because it is not known when patients start smoking and stop smoking, and more new smokers or a history of smokers who have stopped long.
Diabetes Mellitus and beta blocker were more prevalent in the HRR abnormal group according the study which reported DM and beta blocker were more prevalent in the abnormal HRR group. 9 This is related to cardiovascular autonomic neuropathy affects peripheral autonomic nervous system in innervating the heart and blood vessels. 2 Dihydropyridine CCB more common in the normal HRR group, whereas, non dihydropyrydine CCB more abnormal in the HRR group. Previous studies showed more proportions of non-dihydropyrydine CCB in the abnormal HRR group and patients using CCB could significantly reduce HRR compared to those not using CCB. 2, 9 Nondihydropyridine CCB, and beta blockers can reduce HRR after exercise. Exercise treadmill test results showed a positive ischemic response in normal HRR greater than the abnormal group. This data different from previous studies where more positive ischemic responses were found in abnormal HRR. 13 This may occur if this positive ischemic response has not disturbed the HRR value.
Age, hypertension and beta blocker have a significant relationship with HRR abnormalities. This is consistent with studies that report an increase in age associated with a decrease in HRR and the presence of a hypertensive relationship with a decrease in HRR values. 14, 15 Some studies still contradict the use of beta blocker data on HRR. Previous research has shown post-HRR exercise is not significantly affected by beta blockers.
11
HRR 1 and HRR 2 values are related to DM and beta blocker. DM is an important and independent risk factor develops into autonomic neuropathy which will cause abnormalities in heart rate control (HR). 16, 17 The correlation of age to HRR1 and HRR2 is weak with a negative direction according to previous studies which mention aging with a decrease in autonomic nervous system activity, is positively correlated with age because parasympathetic decreases with age. 18 Gender showed no significant correlation at HRR 1 and HRR 2. These results are different from previous studies, where there was a significant difference between HRR values at 1 minute and HRR 2 minutes. 19 Different of the results in previous studies because dependent of neurohormonal factors concentrations of epinephrine and high basal plasma norephinephrine after exercise. 19 BMI shows a negative correlation. These results are consistent with previous studies that increasing BMI will give a significant difference in the decrease of HRR. 20 Hypertension, smoking, gender, DM, Beta blocker and CCB will increase the value of HRR. This result is different from previous studies where these risk factors reduce HRR but this can be due to the factors that influence each other. Age and DM affect HRR 1 minute. Aging increases cardiac autonomic dysfunction associated with the onset and worsening of heart disease. 21 DM decreases HRR 1 minute. This result is different from the results of the bivariate test, it can be caused by many other factors that influence it. Age and beta blockers affect HRR 2 minutes in a negative direction. HRR is an independent prognostic factor related to death due to cardiovascular disease and its decreased response has been observed in patients with beta blockers. 22, 23 Beta blockers were significant in HRR 2 minutes compared to HRR 1 minute because beta receptor desensitization contributed a decrease in HRR more during the first 2 minutes of recovery, both autonomous branches contributed to the final recovery.
The limitations of this study are retrospective studies with medical records that cannot control confounding and bias factors. Factors wich confound HRR values were heart failure, cardiac profiles that cannot be seen in all patients, different judgments due to differences in doctors or accompanying medical personnel. Other risk factors such as dyslipidemia, other treatments, and fitness status cannot be removed.
CONCLUSION
The conclusion of this study is increasing of age, DM and beta blockers correlate with decreasing HRR values. The most influential risk factors for HRR values of 1 minute were age and DM, while for HRR values of 2 minutes were age and beta blockers.
